A model on the regulation of 3alpha-hydroxysteroid dehydrogenase/carbonyl reductase expression in Comamonas testosteroni.
3alpha-Hydroxysteroid dehydrogenase/carbonyl reductase (3alpha-HSD/CR) from Comamonas testosteroni is a key enzyme involved in the degradation of steroids and xenobiotic carbonyl compounds. The enzyme has recently been cloned and characterized by our group. A strong induction of enzyme activity is observed in the presence of steroids like testosterone. In the present investigation, two repressor proteins (Rep1 and Rep2) containing 78 and 420 amino acids, respectively, were found to regulate 3alpha-HSD/CR gene (hsdA) expression. Gel shift experiments showed that Rep2 binds to a 10 nucleotide sequence 9 bp upstream of the hsdA promoter. The deletion of this cis-regulating sequence significantly increases hsdA expression. About 1633 bp further upstream, a second ten nucleotide sequence, complementary to the first one, was found, which is also recognized by Rep2 and increases hsdA expression, if deleted. To purify the repressor proteins, the genes encoding each were cloned into His-tag expression vectors and overexpressed in Escherichia coli. Rep1 does not bind to DNA but may bind to 3alpha-HSD/CR mRNA as predicted by its secondary structure. Concluding from our data, induction of 3alpha-HSD/CR in C. testosteroni by steroids in fact appears to be a de-repression, where the steroidal 'inducer' prevents the binding of the two repressor proteins to the hsdA promoter and mRNA, respectively.